Recombinant factor C competes against LBP to bind lipopolysaccharide and neutralizes the endotoxicity.
Endotoxin-mediated inflammation and septic shock remains a grave challenge to human healthcare management. It is, therefore, a worthwhile effort to develop anti-lipopolysaccharide (LPS) strategies to prevent downstream effects. Here, we demonstrate that purified recombinant Factor C (rFC) cloned from the horseshoe crab, binds LPS with high affinity, preventing it from binding a peptide derived from the human LPS-binding protein (LBP). Factor C is an innate immune defense protein present in the horseshoe crab hemocytes. The full-length rFC was found to be more efficacious in blocking LBP-mediated downstream effects than either of the individual LPS-binding peptides (Sushi 1 and Sushi 3) derived from rFC. When added to human macrophage culture, rFC blocks the LPS-induced phosphorylation of p38, which, in turn, inhibits the consequential overexpression of TNF-alpha and IL-8. The tandem arrangement of the LPS-binding Sushi domains in the Factor C molecule appears to be required for the synergy and amplification of LPS-binding in vivo to achieve such high affinity for LPS. Thus, rFC binds and neutralizes LPS to arrest signal transduction via the p38 pathway. The rFC does not show acute cytotoxicity and could be a potential lead for further development into an endotoxin-antagonist to inhibit inflammation and septic shock.